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(54) Title: METHOD OF MILKING 




(57) Abstract 

In a method of milking an animal by using a milking machine having at least one teat cup (4) with a liner (5) and a pulsa- 
tion chamber (6). the milking machine is operated to pressurize the pulsation chamber, such that during each pulsation the liner 
opens and/or doses at a slower rate during the beginning and/or ending periods (I. Ill, IV) of the milking operation than during 
the main milk extracting period (II) of the milking operation. 
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Method of milking 

The present invention relates to a method of milking an 
animal by using a milking machine having at least one 
5 teat cup with a teat cup liner therein for receiving a 
teat of the animal, a pulsation chamber being defined 
between the teat cup and the teat ciip liner. There are 
means for subjecting the pulsation chamber to a pulsa- 
ting pressure varying between a first pressure and a 

10 sub-atmospheric second pressure, which is lower than 
said first pressure. Each pulsation of said pulsating 
pressure includes a pressure decreasing phase, during 
which the pulsating pressure decreases from said first 
pressure to said second pressure, and a pressure 

15 increasing phase, during which the pulsating pressure 
increases from said second pressure to said first 
pressure- Means are provided for subjecting the interior 
of the teat cup liner to said sub- atmospheric second 
pressure for extracting milk from the animal ' s teat . The 

20 milking of the animal includes in sequence an initia l 
massage perio d , during which the milk flow begins, a 
main flow period, during which the milk flow first 
increases to a main flow and then amounts to said main 
flow, a flow decreasing period, during which the milk 
25 flow at first for a short while amounts to said main 

flow and then decreases, and a flow terminating period, 
during which the milk flow ceases. 

When milking mechanically it is desirable that the 
30 milking of each animal, such as a cow, takes place 
rapidly, so that the milking machine is efficiently 
utilized. However, the more rapid the milking operation 
is carried out, the more rest milk will remain in the 
iidder at the end of the milking operation. Said rest 
35 milk must be extracted by manual manipulation of the 
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of the interior of the teat cup liner means that the 
teat is treated more gently by the teat cup liner. 

During the main flow, period when the larger quantity of 
5 the milk is extracted, the pulsating pressure in the 

pulsation chamber changes at a normal rate, which means 
that the total miDcing still can be carried out rela- 
tively rapidly. 

10 The invention is explained more closely in the following 
with reference to the accompanying drawing, in which 
figure 1 is a graph, which illustrates the size of the 
milk flow during a milking operation, fig 2-4 are three 
graphs illustrating the cyclic course of the pressure in 

15 a pulsation chamber according to three alternative 
milking operations according to the invention, and 
figures 5-7 schematically show three alternative milking 
machines for accomplishing the milking method according 
to the invention. 

20 

In the graph according to figure 1 there is shown a 
typical relation between milk flow Q and time t during 
milking of a cow. During an initial massage period I the 
teats of the cow are. stimulated, so that the milk yield 

25 begins. Thereafter a main period XI follows, during 

which tho milk flow increases to a main flow, which then 
is relatively constant during a substantial part of the 
main period II. After the main period II a milk flow 
decreasing peripd III follows, during which the milk 

30 flow at first for a short while amounts to the main flow 
and then steadily decreases. Finally a milk flow termi- 
nating period IV occurs, during which the milk flow 
ceases • 
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In the graph according to figure 4, there is illustrated 
by the broken lines 2 and 3 how both the opening phase a 
and the closing phase c are prolonged, if the pulsating 
pressure changes at a slower rate than along the line 1. 
5 (The pulsating pressure both increases and decreases at 
slower rate). Thus, the prolongations of the opening 
phase a and the closing phase c means that the interior 
of the teat cup liner is opened and closed at a slower 
rate during the same pulsation cycle. 

10 

The milking machine shown in figure 5 comprises a teat 
cup 4 with a teat cup liner 5, a pulsation chamber 6 
being defined between the teat cup 4 and the teat cup 
liner 5. From the interior of the teat cup liner 5 a 

15 milk passage 7 leads to a receptacle 8, the interior of 
which is subjected to a sub- atmospheric low pressure 
by a low pressure source 9 via a low pressure passage 
10* A pulsator 11 is connected to the pulsation chamber 
6 via a pulsation passage 12, to the low pressure source 

20 9 via a low pressure passage 13, and to a high pressure 
source 14, . which generates a high pressure Pi, via a 
high pressure passage 15. The passages 12, 13 and 15 - are 
provided with controllable valves 16, 17 and 18, respec- 
tively. A control unit 19 is connected to the valves 16, 

25 17 and 18 for controlling these. 

The milking machine according to figure 5 is operated in 
the following way. The low pressure source 9 subjects 
the interior of. the teat cup liner 5 to the low pressure 

30 Pj via the passage 10, the interior of the receptacle 8 
and the passage 7, while the pulsator alternately 
subjects the pulsation chamber 6 to the high pressure Pj 
from the high pressure source 14 via the passages 15 and 
12, and to the low pressure Pj from the low pressure 

35 source 9 via the passages 13 and 12. When the low 
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kept normal by only reducing the opening rate of the 
teat cup liner 5, which shortens the milking time some- 
what, but gives a somewhat worse teat treatment. Another 
alternative is to reduce the opening and closing rates 
5 of the teat cup liner 5 only during the flow decreasing 
period III, which substantially reduces the risk of teat 
cup crawling. Yet another alternative is to reduce the 
opening rate of the teat cup IdLner 5 only during the 
flow decreasing period III and the flow terminating 
10 period IV, while the closing rate of the teat cup liner 
5 is reduced during the massage period I, the flow 
decreasing period III and the flow terminating 
period IV. 

15 The milking machine according to figure 6 differs from 
the milking machine according to figure 5 in that the 
control unit 19 only is connected to a valve 20, which 
is arranged in a connection passage 21 A between the 
high pressure source 14 and the low pressure passage 13, 
20 and to a valve 20 A, which is arranged in a connection 
passage 21 between the low pressure source 9 and the 
high pressure passage 15. By means of the control unit 
19 and the valve 20, a small leakage from the high 
pressure source 14 to the low pressure passage 13 via 

25 the connection passage 21 A can be provided, so that the 
pressurization of the pulsation space 6 of the low 
pressure source 9 takes place at a slower rate, whereby 
the interior of the teat cup liner 5 is opened at a 
slower rate. As an alternative, a small leakage from the 

30 high pressure passage 15 to the low pressure source 9 

may be provided by means of the control unit 19 and the 
valve 20 A, so that the pressurization of the pulsation 
space 6 by the liigh pressure source 14 takes place at a 
slower rate, whereby the interior of the teat cup liner 

35 5 is closed at a slower rate: 
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9 



with the high pressure passage 15. When the d-phase 
begins, the control unit 19 closes the valve 27 and then 
opens the valve 29, so that the accumulation chamber 25 
is pressurized by the low pressure source 9. When the 
5 b-phase begins the valve 29 is closed, after which the 
above described operation is repeated during the next 
pulsation cycle. 



10 



The high pressure source 14 in the milking machine 
according to figures 5-7 is suitably constituted by 
atmospheric pressure. 
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2. A me-thod of. milking according to claim 1, 
charactrerized by operating the milking 
machine to decrease the pulsating pressure during said 
pressure decreasing phase (a) of each pulsation at a 
slower rate during the massage period (I), the flow 
decreasing period (IIX) and the flow terminating period 
(IV) than during the main flow period (II). 

3* A method of milking according to claim 2, 
10 characterized by operating the milking 
machine to increase the pulsating pressure during said 
pressure increasing phase (c) of each pulsation at a 
slower rate during the massage period (I), the flow 
decreasing period (III) and the flow terminating period 
15 (IV) than during the main flow period (II). 

4. A method of milking according to claim 1, 
characterized by operating the milking 
machine to change the pulsating pressure during each 
20 pulsation at a slower rate during the flow decreasing 
period (III) than during the massage period (I), the 
main flow period (II) and the flow terminating period 
(IV). 

25 5. A method of milking according to claim X, 

characterized by operating the milking 
machine to decrease the pulsating pressure during said 
pressure decreasing (a) phase of each pulsation at a 
slower rate during the f low decreasing period ( XII ) and 

30 the flow terminating period (IV) than during the main 
flow period (II) and the massage period (I), and to 
increase the pulsating pressure during said pressure 
increasing (c) phase of each pulsation at a slower rate 
during the massage period (I), the flow decreasing 
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